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MAKING HIGH-QUALITY SILAGE 

FOR DAIRY CATTLE 

By W. B. NEVENS, Professor of Dairy Cattle Feeding 
n IGHTLY MADE and cared for, silage is an economical and 
~ highly nutritious feed for dairy cattle, as dairy farmers well 
know. In the form of silage, the corn crop has about 50 percent 
more feeding value than when fed as grain and stover. Corn 
stover standing in shocks in the field loses much of its feeding 
value, whereas very little deterioration occurs in well-made 
silage even over a period of many months. Also stock leave much 
of the dry stover uneaten. Other crops commonly used for silage, 
including grasses, legumes, and sorghums, have greater feeding 
value as silage than when fed dry, but the difference is not so 
great as with corn. 
Although silage has been made and used by Illinois farmers 
for many years, there still are numerous questions about the best 
crops and varieties to use, precautions that should be taken in 
making silage, and the causes of partial or complete spoilage of 
silo contents. The purpose of this publication is to answer some 
of these questions and to point out the principles to observe in 
making high-quality silage. 
Nine Essential Things to Do 
Silage will last for many years, in fact indefinitely, if it is well 
made and well stored. To keep well and to have good feeding 
value, it must be made from a suitable crop harvested at the right 
stage; it must be stored in a well-constructed silo properly pre­
pared for it; and certain precautions must be taken both when 
putting the crop into the silo and when taking it out. 
Exclude air, rain , insects , rodents and other animals . These must 
all be kept out of silage if it is to keep well. The best way to do this 
is to use a well-constructed cylindrical silo. One advantage of the 
circular silo is that it is more readily reinforced than a rectangular 
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o n e ,  a n d  i s  n o t  s o  l i k e l y  t o  w a r p  a n d  t w i s t .  A n y  b u l g i n g  o f  t h e  w a l l o  
i s  l i k e l y  t o  l e t  i n  a i r .  
T h e  e x c l u s i o n  o f  a i r  a n d  r a i n  d e s e r v e  f i r s t  c o n s i d e r a t i o n .  A i r  e n ­
c o u r a g e s  t h e  g r o w t h  a n d  d e v e l o p m e n t  o f  m o l d  a n d  o t h e r  m i c r o o r g a n ­
i s m s  t h a t  c a u s e  s p o i l a g e  a n d  d e c a y .  R a i n s  a r e  l i k e l y  t o  l e a c h  o u t  t h e  
s i l a g e  a c i d s  t h a t  n o r m a l l y  p r e v e n t  t h e  a c t i o n  o f  m a n y  t y p e s  o f  h a r m ­
f u l  o r g a n i s m s .  W i t h  t h e  l o s s  o f  t h e s e  a c i d s  c e r t a i n  b a c t e r i a  t h a t  c a u s e  
s p o i l a g e  h a v e  t h e i r  c h a n c e ,  a n d  c e r t a i n  c h e m i c a l  r e a c t i o n s  a l s o  t a k e  
p l a c e  t h a t  c a u s e  s p o i l a g e .  
T h r o u g h o u t  t h e  m o r e  i n t e n s i v e  d a i r y  s e c t i o n s  o f  I l l i n o i s  d u r a b l e  
s i l o s  o f  c o n c r e t e ,  t i l e ,  b r i c k ,  s t o n e ,  a n d  w o o d  a r e  c o m m o n .  W h a t e v e r  
t h e  t y p e  o f  s i l o ,  i t  i s  e s s e n t i a l  t h a t  i t  b e  k e p t  i n  g o o d  r e p a i r .  A  r o o f  o r  
s u i t a b l e  c o v e r i n g  i s  n e e d e d  i n  o r d e r  t o  k e e p  o u t  r a i n ,  s n o w ,  a n d  b i r d s .  
S i l o s  o f  a  t e m p o r a r y  n a t u r e ,  s u c h  a s  t r e n c h  s i l o s  a n d  s l a t t e d - f e n c e  
s i l o s ,  a l s o  h a v e  a  p l a c e  i n  e m e r g e n c i e s  o r  w h e r e  b u i l d i n g  c o s t s  n e e d  t o  
b e  k e p t  d o w n .  P e a  v i n e s  a r e  c o m m o n l y  p r e s e r v e d  a s  s i l a g e  i n  w e l l - m a d e  
s t a c k s .  T h e  s t a c k  m e t h o d  i s  s o m e t i m e s  u s e d  f o r  o t h e r  c r o p s  a l s o .  
C h o p p i n g  t h e  f o r a g e  f i n e ,  m i x i n g  t h e  l e a f ,  s t a l k ,  a n d  e a r  p o r t i o n  
t h o r o u g h l y  i n  t h e  s i l o ,  a n d  t r a m p i n g  t h e  f o r a g e  w h i l e  t h e  s i l o  i s  b e i n g  
f i l l e d  w i l l  h e l p  t o  f r e e  t h e  s i l a g e  f r o m  a i r .  T h e  d r i e r  t h e  f o r a g e ,  t h e  
g r e a t e r  t h e  n e e d  f o r  f i n e  c h o p p i n g  a n d  c l o s e  p a c k i n g .  
P r o v i d e  g o o d  d r a i n a g e .  A l l  r a i n  w a t e r  m u s t  b e  d r a i n e d  a w a y  
f r o m  t h e  s i l o ,  e s p e c i a l l y  a  t r e n c h ,  p i t ,  s e m i - p i t ,  o r  s l a t t e d - f e n c e  s i l o .  
W a t e r  t h a t  i s  n o t  q u i c k l y  d r a i n e d  a w a y  f r o m  t h e  s i l a g e  i s  l i k e l y  t o  
c a u s e  t h e  b o t t o m  l a y e r  t o  b e c o m e  s o g g y  a n d  u n p a l a t a b l e .  S u c h  s i l a g e  
m u s t  u s u a l l y  b e  d i s c a r d e d .  
T h e r e  m a y  a l s o  b e  t o o  m u c h  m o i s t u r e  i n  t h e  s i l a g e  i t s e l f  t h a t  m u s t  
b e  d r a i n e d  o f f .  W h e n  f o r a g e  c r o p s  a r e  h a r v e s t e d  f o r  s i l a g e  t o o  e a r l y  
i n  t h e i r  d e v e l o p m e n t ,  t h a t  i s ,  w h e n  t h e y  c o n t a i n  t o o  m u c h  m o i s t u r e ,  
j u i c e s  m a y  o o z e  f r o m  t h e  s i l a g e .  I f  t h e y  a r e  p u t  i n  t h e  s i l o  w h e n  t h e y  
a r e  w e t  w i t h  r a i n  o r  d e w ,  t h e r e  w i l l  b e  t o o  m u c h  m o i s t u r e .  I f  t h e r e  i  
n o  w a y  f o r  t h e  e x c e s s  j u i c e  o r  w a t e r  t o  e s c a p e ,  i t  s e t t l e s  t o w a r d  t h e  
b o t t o m ,  c a u s i n g  t h e  s i l a g e  t h e r e  t o  b e c o m e  u n u s u a l l y  a c i d  ( s o u r )  a n d  
s o g g y .  A  l a y e r  s e v e r a l  f e e t  d e e p  a t  t h e  b o t t o m  o f  t h e  s i l o  m a y  b e  
a f f e c t e d .  S t o c k  u s u a l l y  w i l l  n o t  e a t  t h i s  k i n d  o f  s i l a g e ,  a t  l e a s t  i f  t h e y  
c a n  a v o i d  i t .  
I n  a n  u p r i g h t  s i l o  a  t i l e  d r a i n  s h o u l d ,  a s  a  r u l e ,  b e  p r o v i d e d  t o  
t a k e  o f f  w a t e r  a n d  j u i c e s  t h a t  c o l l e c t .  T h e  d r a i n  s h o u l d  b e  i n  t h e  
c e n t e r  o f  t h e  f l o o r ,  a n d  t h e  f l o o r  s h o u l d  s l o p e  t o w a r d  t h e  d r a i n .  I n  
t r e n c h  s i l o s ,  d r a i n a g e  i s  s o m e t i m e s  a c c o m p l i s h e d  b y  e x c a v a t i n g  t h e  
t r e n c h  o n  a  s i d e h i l l  a n d  g i v i n g  t h e  f l o o r  a  s l o p e  d o w n h i l l  t o  t h e  o p e n .  
5 Making High-Quality Silage for Dairy Cattle 
If a trench silo is built with a concrete floor, the floor should have 
enough slope to drain well or a t ile drain should be installed the length 
of the silo with inlet paced about 15 feet apart. 
Select crop with good feeding value. Most forage crops that make 
good feed in dry form can be preserved satisfactorily as silage. In 
Illinois, corn is the chief crop so used, although grasses and legumes 
are rapidly increasing in favor. 
When feed is extremely short, weeds and waste product not com­
monly eaten by stock have proved useful as silage. Stock will eat them 
more freely in that form than when fed dry, and they do provide some 
nutrient. However, there is no way to convert these low-grade ma­
terials - corn cobs, badly weathered hays, and coarse weeds that are 
not member of the gra family - into really good silage. 
See that silo is clean and in good repair. Before fi lling begins, the 
silo should be gone over thoroughly, all old silage clinging to the walls 
brushed down, the floor cleaned, and walls and doors carefully in­
spected for cracks and other needed repairs. 
The doors, if of wood, should be made firm by thorough nailing and 
replacement of rotted or broken parts. T ack or glue narrow strips of 
Corn is the leading silage crop in Illinois. Yields of 10 to 15 tons of green 
forage per acre are common on productive farms. A much larger propor­
tion of the crop is saved and utilized as feed when it is fed as silage than 
when cured in shocks in the field and fed as grain and stover. 
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f e l t  t o  a l l  e d g e s  t h a t  c o m e  i n t o  c o n t a c t  w i t h  t h e  s i l o  w a l l s  a n d  w i t h  
o t h e r  d o o r s .  ( F u r t h e r  p r o t e c t i o n  a g a i n s t  a i r  e n t e r i n g  a r o u n d  d o o r s  c a n  
b e  s u p p l i e d  w h e n  t h e  s i l o  i s  b e i n g  f i l l e d .  P u t  o v e r  e a c h  d o o r  a  s t r i p  
o f  s i n g l e - p l y  r o o f i n g  w i d e  e n o u g h  t o  c o v e r  t h e  d o o r  c o m p l e t e l y  a n d  t o  
e x t e n d  a  f e w  i n c h e s  o n  e a c h  s i d e .  R o l l  r o o f i n g  i s  e a s i e s t  t o  h a n d l e .  
T h r u s t  a  b r o o m s t i c k  t h r o u g h  t h e  c e n t e r  o f  t h e  r o l l ,  s u p p o r t i n g  t h e  
s t i c k  b y  a  r o p e  f a s t e n e d  t o  t h e  d o o r  f r a m e  a b o v e  t h e  l e v e l  o f  f i l l i n g .  
T h e n  p u l l  t h e  r o l l  u p w a r d ,  l e t t i n g  t h e  r o o f i n g  u n r o l l  a n d  c o v e r  t h e  
d o o r s  a s  f i l l i n g  p r o g r e s s e s . )  
I f  t h e  s i l o  i s  a  w o o d - s t a v e  o n e ,  a i r  m a y  e n t e r  t h r o u g h  c r a c k s  c a u s e d  
b y  s h r i n k i n g  o f  t h e  s t a v e s .  T o  c o r r e c t  t h i s  c o n d i t i o n ,  s i m p l y  t i g h t e n  
t h e  h o o p s ,  b r u s h  t h e  w a l l s  o n  t h e  i n s i d e  w i t h  o n e  o r  m o r e  c o a t s  o f  r a w  
l i n s e e d  o i l ,  a n d  f i l l  t h e  c r a c k s  b y  b r u s h i n g  i n  m e l t e d  p a r a f f i n .  
I f  t h e  s i l o  i s  o f  t i l e ,  b r i c k ,  o r  c e m e n t - s t a v e  c o n s t r u c t i o n ,  a n d  h a s  
b e e n  i n  u s e  a  n u m b e r  o f  y e a r s ,  s h r i n k i n g  o f  t h e  m o r t a r  j o i n t s  m a y  
h a v e  c a u s e d  f i n e  c r a c k s  t h a t  l e t  i n  t h e  a i r .  A  s i m p l e  t r e a t m e n t  i s  t o  
c l e a n  t h e  w a l l s  t h o r o u g h l y  w i t h  a  s c r a p e r  o r  w i r e  b r u s h  a n d  t h e n ,  
u s i n g  a  p a i n t  b r u s h ,  t o  a p p l y  m e l t e d  p a r a f f i n  o r  a  c o a l - t a r  p r e p a r a t i o n .  
W h e n  t h e  w e a t h e r  i s  n o t  t o o  c o l d ,  t h i s  t r e a t m e n t  c a n  b e  c a r r i e d  o u t  
w h i l e  t h e  s i l o  i s  b e i n g  e m p t i e d ,  t h u s  a v o i d i n g  t h e  t r o u b l e  a n d  e x p e n s e  
o f  e i t h e r  r i g i d  o r  s w i n g i n g  s c a f f o l d s .  A  f e w  w e e k s  s h o u l d  b e  a l l o w e d  f o r  
c o a l - t a r  p r e p a r a t i o n s  t o  h a r d e n .  
A n o t h e r  w a y  o f  r e p a i r i n g  t h e s e  c r a c k s  i s  t o  t r e a t  t h e  m o r t a r  j o i n t s  
w i t h  m e l t e d  p a r a f f i n  a t  f i l l i n g  t i m e .  S i n c e  t h e  p a r a f f i n  h a r d e n s  a l m o s t  
i m m e d i a t e l y ,  i t  m a y  b e  a p p l i e d  t o  t h e  l o w e r  p a r t  o f  t h e  s i l o  b e f o r e  
f i l l i n g  s t a r t s  a n d  t o  t h e  u p p e r  p a r t s  d u r i n g  s t o p s  i n  t h e  f i l l i n g  p r o c e s s .  
W i t h  t h i s  p l a n ,  o n l y  a  s h o r t  l a d d e r ,  i n s t e a d  o f  s c a f f o l d i n g  i s  r e q u i r e d .  
M a n u f a c t u r e r s  o f  s i l o s  a r e  i n  p o s i t i o n  t o  r e c o m m e n d  v a r i o u s  o t h e r  
s u i t a b l e  t r e a t m e n t s .  
C u t  c r o p  a t  s u i t a b l e  d r y - m a t t e r  s t a g e .  C r o p s  e n s i l e d  a t  e a r l y  s t a g e s  
o f  d e v e l o p m e n t  c o n t a i n  t o o  m u c h  m o i s t u r e  f o r  h i g h - q u a l i t y  s i l a g e .  N o t  
o n l y  i s  t h e  p r o d u c t  l i k e l y  t o  b e  s o u r ,  s o g g y ,  a n d  u n a p p e t i z i n g ,  b u t  
t h e r e  i s  a l s o  l i k e l y  t o  b e  c o n s i d e r a b l e  l o s s  o f  j u i c e s  f r o m  t h e  f o r a g e .  
A n o t h e r  s e r i o u s  d r a w b a c k  t o  t o o - e a r l y  h a r v e s t  i s  t h e  s a c r i f i c e  i n  
f e e d i n g  v a l u e ,  t h e  c r o p  n o t  h a v i n g  d e v e l o p e d  i t s  f u l l  y i e l d  o f  n u t r i e n t s .  
T h i s  o b j e c t i o n  a p p l i e s  e s p e c i a l l y  t o  s u c h  c r o p s  a s  c o r n  a n d  t h e  
s o r g h u m s ,  w h i c h  n o r m a l l y  c o n t i n u e  t o  i n c r e a s e  i n  n u t r i e n t s  p e r  a c r e  
u n t i l  t h e  g r a i n  i s  r i p e  o r  u n t i l  t h e  c r o p  i s  k i l l e d  b y  f r o s t .  W i t h  p a s t u r e  
a n d  m e a d o w  c r o p s ,  w h i c h  n o r m a l l y  r e s u m e  g r o w t h  a f t e r  e a c h  c u t t i n g ,  
t h e  s t a g e  a t  w h i c h  h a r v e s t i n g  i s  d o n e  i s  l e s s  i m p o r t a n t .  
O r d i n a r i l y  c o r n  i s  b e s t  h a r v e s t e d  f o r  s i l a g e  a s  s o o n  a s  m o s t  o f  t h e  
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kernels are dented and before many of the leaves have dried. While 
the greatest yield of nutrient per acre is not obtained at this stage, 
harve t at this time i nece ary in order to get the best keeping con­
ditions and the best feeding value. The denting of the kernels is not 
alway, however, a suitable harvest guide since seasonal conditions, 
soil fertility, moisture, and the particular hybrid being grown will all 
affect this development. If the leaves turn brown before the kernels 
become well dented, immediate ensiling is usually desirable, for the 
moi ture content falls rapidly after the leave begin to dry up. 
A more accurate way to determine the best time to harvest a corn 
crop for silage is to make a dry-matter test of the forage . Only simple 
equipment is needed: a large knife, a scale, such as a kitchen scale or 
milk scale that weighs to one-tenth pound or to 1 ounce, and a kitchen 
range equipped with a large oven and an oven regulator. Directions for 
making thi test are given on page 24. 
When the entire forage contains 25 to 30 percent of dry matter, 
corn is at a uitable stage to be harvested for silage. Less than 25 
percent of dry matter means too immature a stage, with the possi­
bility of excess juice and sour silage. When there is more than 30 per­
cent dry matter, the forage may be too dry and the silage may become 
moldy. 
The condition of the leaves is also a good guide to the best time to 
harvest the corn crop for silage. In most season in tests at Urbana, 
the leaves of corn at the time the corn was harvested for silage had 
nearly the same average dry-matter content as the total forage, and 
the stalks had considerably less dry matter (more moisture), while the 
ears had considerably more dry matter. These relationships change, 
however, as the crop matures. When the dry matter of the total forage 
rises to 35 percent or more, the leaves dry rapidly and may not then 
be a good index to the condition of the crop as a whole. 
When corn come too near the mature stage - that is, becomes too 
dry - before it is en iled, it may sometimes be a good plan to add 
water. Thi needs to be done with pecial care, however, as explained 
on pages 13 and 14. 
Add conditioners if needed. Corn and sorghum forages usually 
contain ample amount of fermentable nutrients, so that conditioners, 
such as molasses and farm grains, need not be added when these crops 
are put in the silo. Neither i it necessary to add any other materials 
if these crops are ensiled at the proper dry-matter stages. When 
ensiling corn or sorghum forage that has stood in shocks in the field, 
however, it may be be t to add water, as explained on page 13. 
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C o n d i t i o n e r s ,  s u c h  a s  m o l a s s e s  o r  g r o u n d  c e r e a l  g r a i n s ,  i m p r o v e  t h e  k e e p i n g  
q u a l i t i e s  a n d  f e e d i n g  v a l u e  o f  g r a s s  a n d  l e g u m e  s i l a g e s .  H e r e  m o l a s s e s  i s  
b e i n g  d r a w n  f r o m  t h e  d r u m  a t  t h e  r i g h t  i n t o  t h e  t h r o a t  o f  t h e  b l o w e r .  
T h e  k e e p i n g  a n d  f e e d i n g  q u a l i t i e s  o f  g r a s s  a n d  l e g u m e  s i l a g e s  a r e  
o f t e n  i m p r o v e d  b y  t h e  a d d i t i o n  o f  m o l a s s e s ,  g r o u n d  f a r m  g r a i n s ,  o r  
a c i d s  ( s e e  C i r c u l a r  6 0 5 ) .  
P r e v e n t  s p o i l a g e  a t  s u r f a c e  b y  p r o v i d i n g  a  g o o d  c o v e r .  U n l e s s  
s p e c i a l  m e a s u r e s  a r e  t a k e n  t o  p r e v e n t  i t ,  m u c h  s u r f a c e  s p o i l a g e  
u s u a l l y  o c c u r s  i n  s i l o s  f r o m  w h i c h  s i l a g e  i s  n o t  f e d  f o r  s e v e r a l  w e e k s  
a f t e r  t h e  s i l o  i s  f i l l e d .  E i g h t  t o  1 0  t o n s  o f  d e c a y e d  a n d  m o l d y  s i l a g e  
o f t e n  h a v e  t o  b e  d i s c a r d e d  f r o m  s i l o s  o p e n e d  i n  s p r i n g  o r  s u m m e r .  
M u c h  o f  t h i s  s p o i l a g e  c a n  b e  p r e v e n t e d  b y  p u t t i n g  a  s u i t a b l e  c o v e r i n g  
o v e r  t h e  s i l a g e  i m m e d i a t e l y  a f t e r  t h e  s i l o  i s  f i l l e d .  
S t r i p s  o f  a  g o o d  g r a d e  o f  r o l l  r o o f i n g  o r  h e a v y  k r a f t  p a p e r  m a k e  a  
s a t i s f a c t o r y  c o v e r  w h e n  w e i g h t e d  d o w n  w i t h  a g r i c u l t u r a l  l i m e s t o n e ,  
c l e a n  d r y  e a r t h ,  s a w d u s t ,  o r  s o m e  o t h e r  m a t e r i a l  t h a t  c a n  b e  s p r e a d  
w e l l  a n d  w i l l  n o t  i n j u r e  t h e  s i l a g e .  
A s  s o o n  a s  t h e  s i l o  i s  f i l l e d  a n d  b e f o r e  l a y i n g  t h e  c o v e r ,  l e v e l  t h e  
c u t  f o r a g e  a n d  t r a m p  i t  t h o r o u g h l y  i n  o r d e r  t o  f o r c e  o u t  a s  m u c h  a i r  a s  
p o s s i b l e .  T h e n  s t a r t i n g  a t  a  p o i n t  o p p o s i t e  t h e  e x i t ,  s p r e a d  s t r i p s  o f  t h e  
r o o f i n g  o r  k r a f t  p a p e r  o v e r  t h e  f o r a g e ,  l a p p i n g  t h e  j o i n i n g s  6  t o  8  i n c h e s  
a n d  t u r n i n g  u p  t h e  e n d s  6  t o  8  i n c h e s  a g a i n s t  t h e  w a l l .  A p p l y  o n e  s t r i p  
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at a time, being careful not to step on it. Then on top of the strip 
pread some of the weighting material, applying not less than 15 
pound to the square foot and allowing space along one edge for the 
overlapping of the next trip. Continue placing strips and weighting 
them until the entire urface is covered. 
Another way to weight down the cover is to pile on it forage from 
late-maturing or late-planted corn. With this arrangement, the cover 
i completely laid fir t, then the forage placed on top, just as though 
the filling operation were being continued. Weeds, wet straw, or other 
waste materials can also be u ed in this way. Any forage or other 
moist material placed above the cover will spoil and must be dis­
carded when the silo is opened for feeding. 
Covering carefully laid as indicated will be air tight except next 
to the wall. No poilage will occur below the roofing or paper except 
in a small area adj oining the wall. 
Amounts of roofing and covering material needed. For silos of vari­
ous sizes these are the minimum amounts of roofing and covering 
material needed: 
Diameter of silo Roofing Covering materials 
10 feet. . . . . . . . . . .. 1 roll 1,200 pounds 
12 feet ........... . 1% rolls 1,700 pounds 
14 feet ............ 2 rolls 2,300 pounds 
16 feet ............ 3 rolls 3,000 pounds 
Ordinarily the roofing trips must be renewed each year, since they 
are usually torn when removed. 
Coverings for other kinds of silos. Trench, semi-pit, and latted­
fence silos can be covered in es entially the same way as a regular 
silo. For trench and semi-pit silo it is especially important that the 
covering be above ground level and well rounded so that rain water 
will drain off rapidly. In a trench silo a layer of earth is commonly 
placed over the roofing or kraft paper to help pack down the forage, 
keep out the rain, and retard freezing. 
W hen silage is to be used soon. If a silo is to be opened for feeding 
in a hort time after it is filled, the weighting material can be omitted. 
Waterproof paper of various kinds, including ordinary wrapping 
paper that has been treated with lubricating oil, will give satisfactory 
protection if care i taken to keep the cover pressed close to the wall. 
Protect silage against freezing. Freezing does not impair the keep­
ing quality of silage 0 long as the silage is not disturbed. It does, 
however, make it harder to take silage from the silo and it makes 
feeding more difficult. 
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I n  u p r i g h t  s i l o s  f r e e z i n g  c a n  b e  p r e v e n t e d  b y  p r o v i d i n g  a  g o o d  
r o o f  o v e r  t h e  s i l a g e ;  b y  i n c l o s i n g  t h e  r e m o v a l  c h u t e s ;  b y  s p r e a d i n g  
b l a n k e t s  o r  t a r p a u l i n s  o v e r  t h e  s u r f a c e  a n d  r e p l a c i n g  t h e  s i l o  d o o r s  
e a c h  t i m e  a f t e r  s i l a g e  i s  r e m o v e d ;  i n  s e v e r e  w e a t h e r ,  b y  t a k i n g  o u t  
t w o  d a y s '  s u p p l y  o f  s i l a g e  a t  a  t i m e  a n d  k e e p i n g  t h e  s u r f a c e  n e x t  t o  
t h e  w a l l s  s e v e r a l  i n c h e s  l o w e r  t h a n  t h e  c e n t e r .  
A  r i n g  o f  f r o z e n  s i l a g e  s o m e t i m e s  f o r m s  a r o u n d  t h e  w a l l s  a n d  
c l i n g s  t o  t h e m ,  g e t t i n g  t h i c k e r  a n d  t h i c k e r  a s  c o l d  w e a t h e r  c o n t i n u e s .  
T h i s  c a n  b e  p r e v e n t e d  b y  u s i n g  a  s h a r p - b l a d e d  t o o l ,  s u c h  a s  a  s p a d e  
o r  w e e d  d i g g e r ,  t o  f r e e  a n y  f r o z e n  p o r t i o n s  f r o m  t h e  w a l l s  e a c h  t i m e  
s i l a g e  i s  t a k e n  o u t  f o r  f e e d i n g .  
B e c a u s e  f r o z e n  s i l a g e  i s  l i k e l y  t o  c a u s e  d i g e s t i v e  d i s t u r b a n c e  w h e n  
e a t e n  b y  d a i r y  c o w s ,  i t  i s  b e s t  t o  l e t  i t  t h a w  o u t  b e f o r e  f e e d i n g  i t .  
U s u a l l y  t h e  e a s i e s t  w a y  t o  d o  t h i s  i s  t o  l e t  i t  s t a n d  i n  a  f e e d  c a r t  
o v e r n i g h t  n e a r  a  s t o v e  o r  i n  a  w a r m  b a r n .  
D i s t u r b  s i l a g e  a s  l i t t l e  a s  p o s s i b l e .  S i l a g e  e x p o s e d  t o  t h e  a i r  f o r  
2 4  h o u r s ,  e s p e c i a l l y  i n  w a r m  w e a t h e r ,  i s  l i k e l y  t o  s p o i l .  I t  i s  b e s t ,  
t h e r e f o r e ,  w h e n  t a k i n g  i t  o u t  f o r  f e e d i n g  t o  s k i m  a  l a y e r  o f  u n i f o r m  
t h i c k n e s s  o f f  t h e  t o p ,  k e e p i n g  a  s m o o t h ,  e v e n  s u r f a c e .  I n  h o t  w e a t h e r ,  
w h e n  m o l d i n g  o r  f e r m e n t i n g  b e g i n s  w i t h i n  a  d a y  o r  t w o ,  i t  i s  b e s t  t o  
r e m o v e  a  c o m p l e t e  l a y e r  3  i n c h e s  t h i c k  e v e r y  d a y .  I n  c o l d  w e a t h e r ,  
w e l l - m a d e  s i l a g e  k e e p s  w e l l  i n  t h e  s i l o  e v e n  t h o u g h  n o n e  i s  t a k e n  o u t  
f o r  s e v e r a l  d a y s .  
I  t  i s  a l s o  n e c e s s a r y ,  w h e n  r e m o v i n g  s i l a g e ,  t o  b e  c a r e f u l  n o t  t o  
s t i c k  f o r k s  o r  o t h e r  i n s t r u m e n t s  i n t o  t h e  s i l a g e  b e l o w  t h e  l a y e r  b e i n g  
r e m o v e d .  T o  d o  s o  p e r m i t s  a i r  t o  e n t e r  a n d  i n v i t e s  s p o i l a g e .  
T h e  d e s i r a b i l i t y  o f  t a k i n g  o u t .  a  c o m p l e t e  l a y e r  o f  s i l a g e  e a c h  
d a y  i n  w a r m  o r  h o t  w e a t h e r  i s  t h e  m a i n  r e a s o n  f o r  b u i l d i n g  s i l o s  o f  
m o d e r a t e  d i a m e t e r .  U n u s u a l l y  b r o a d  s i l o s  - t h o s e  m o r e  t h a n  1 8  f e e t  i n  
d i a m e t e r  - h a v e  n o t ,  a s  a  r u l e ,  p r o v e d  a  s u c c e s s  b e c a u s e  o f  t h e  l a r g e  
a m o u n t  o f  s i l a g e  t h a t  m u s t  b e  r e m o v e d  e a c h  d a y  i n  w a r m  w e a t h e r ,  
a n d  a l s o  b e c a u s e  o f  t h e  a m o u n t  o f  h a n d  l a b o r  n e e d e d  t o  r e m o v e  t h e  
s i l a g e .  
S i l a g e  s t o r e d  i n  t r e n c h  s i l o s  i s  u s u a l l y  t a k e n  f r o m  o n e  e n d  o f  t h e  
t r e n c h .  T h i s  k e e p s  d o w n  t h e  a m o u n t  o f  s u r f a c e  e x p o s e d  t o  t h e  a i r .  
A  h a y  k n i f e  o r  o t h e r  s h a r p  i n s t r u m e n t  i s  u s e d  t o  m a k e  a  s m o o t h  
v e r t i c a l  c u t  f r o m  t o p  t o  b o t t o m .  E n o u g h  s i l a g e  i s  t a k e n  o u t  a t  o n e  
t i m e  t o  p r o v i d e  f e e d  f o r  s e v e r a l  d a y s .  
T r a c t o r - p o w e r e d  s c o o p s  a r e  s o m e t i m e s  u s e d  t o  h o i s t  t h e  s i l a g e  
f r o m  a  t r e n c h  s i l o  a n d  p l a c e  i t  i n  o u t d o o r  f e e d  b u n k s  o r  l o a d  i t  i n t o  
f e e d  c a r t s ,  t r a i l e r  w a g o n s ,  o r  t r u c k s .  
11 Making High-Quality Silage for Dairy Cattle 
Modern machinery has replaced much hand labor in the silo-filling opera­
tion. On this farm a field chopper delivered the cut forage into dump 
trucks. Here the cut forage is being blown into the silo. 
A trailer wagon with an apron simplifies the unloading operation on this 
farm. The apron is moved slowly to the rear by a shaft connected to the 
power take-off of the tractor at the right. The tractor at the left furnishes 
power for the blower. 
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S i l a g e  P r o b l e m s  
M a k i n g  s i l a g e  f r o m  c o r n  a n d  o t h e r  s u i t a b l e  c r o p s  i s  f a i r l y  
s i m p l e  a n d  u s u a l l y  s u c c e s s f u l  w h e n  a l l  c o n d i t i o n s  a r e  f a v o r a b l e .  
O f t e n ,  h o w e v e r ,  i t  i s  n o t  p o s s i b l e  t o  p u t  f o r a g e  i n t o  t h e  s i l o  
u n d e r  t h e  b e s t  c o n d i t i o n s ,  a n d  a  n u m b e r  o f  p r o b l e m s  a r i s e .  
M o l d y  s i l a g e .  M o l d s  g r o w  o n l y  i n  t h e  p r e s e n c e  o f  a i r .  W h e n  s i l a g e  
i s  n o t  p r o p e r l y  p r o t e c t e d ,  i t  u s u a l l y  m o l d s  a n d  d r i e s  o u t .  O n  t h e  o t h e r  
h a n d ,  i f  i t  c o n t a i n s  t o o  m u c h  m o i s t u r e ,  i t  m a y  d e c a y  r a p i d l y .  M o l d i n g  
a n d  d e c a y  n o r m a l l y  o c c u r  a t  t h e  s u r f a c e  a f t e r  t h e  s i l o  i s  f i l l e d ,  i f  n o  
s u i t a b l e  c o v e r  h a s  b e e n  p l a c e d  o v e r  i t  ( s e e  p a g e  8 ) .  
E v e n  w i t h o u t  a  c o v e r ,  w e l l - m a d e  a n d  w e l l - p a c k e d  s i l a g e  s h o u l d  
h a v e  n o  m o l d  b e l o w  t h e  s u r f a c e  l a y e r .  M o l d y  s i l a g e  n e x t  t o  t h e  w a l l  
o f  t h e  s i l o ,  w i t h  n o n e  w h a t e v e r  i n  t h e  c e n t r a l  p a r t  o f  t h e  s i l a g e ,  i n d i ­
c a t e s  t h a t  t h e  w a l l  i s  e i t h e r  n o t  a i r - t i g h t  o r  i s  s o  r o u g h  t h a t  a i r  p o c k e t s  
h a v e  r e s u l t e d  f r o m  u n e v e n  s e t t l i n g  o f  t h e  s i l a g e .  T h e  r e m e d y  f o r  t h e s e  
c o n d i t i o n s  i s  t o  r e p a i r  t h e  s i l o  o r  s m o o t h  t h e  w a l l s  a n d  f i l l  t h e  c r a c k . . . "  
a s  d i s c u s s e d  o n  p a g e s  5  a n d  6 .  
W h e n  c h u n k s  o f  m o l d y  s i l a g e  o c c u r  h e r e  a n d  t h e r e  t h r o u g h o u t  t h e  
m a s s  o f  t h e  s i l a g e ,  i t  i s  a  s i g n  t h a t  s o m e  a i r  h a s  b e e n  t r a p p e d  i n  t h e  
s i l a g e .  T h i s  m e a n s  t h a t  t h e  f o r a g e  w a s  e i t h e r  t o o  d r y  w h e n  i t  w a s  p u t  
i n t o  t h e  s i l o  o r  w a s  n o t  p a c k e d  w e l l  e n o u g h .  
A  m o l d y  l a y e r  a  f e w  i n c h e s  t h i c k  e x t e n d i n g  h o r i z o n t a l l y  t h r o u g h  
s i l a g e  t h a t  o t h e r w i s e  i s  g o o d  i n d i c a t e s  t h a t  t h e  f i l l i n g  p r o c e s s  w a s  
i n t e r r u p t e d  a t  t h i s  p o i n t .  W h e n e v e r  f i l l i n g  i s  s t o p p e d  f o r  4 8  h o u r s  o r  
m o r e  o r ,  i n  h o t  w e a t h e r ,  f o r  a s  l i t t l e  a s  2 4  h o u r s ,  m o l d s  s t a r t  t o  d e v e l o p  
i n  t h e  s u r f a c e  p o r t i o n s  e x p o s e d  t o  t h e  a i r .  U n l e s s  f i l l i n g  i s  n e a r l y  
c o n t i n u o u s ,  - t h a t  i s ,  u n l e s s  i t  i s  d o n e  d a i l y  u n t i l  t h e  s i l o  i s  f i l l e d , ­
m o l d y  l a y e r s  a r e  l i k e l y  t o  b e  f o u n d .  
F o r a g e  t h a t  h a s  p a s s e d  t h e  b e s t  s t a g e  f o r  h a r v e s t  s h o u l d  b e  c h o p p e o  
f i n e  s o  t h a t  i t  w i l l  p a c k  w e l l .  S e t t i n g  t h e  c u t t e r  b a r  f o r  a  7 4  - i n c h  c u t  
i s  r e c o m m e n d e d .  W h e n ,  h o w e v e r ,  f o r a g e  i s  m o i s t  e n o u g h ,  t h e r e  i s  n o  
s p e c i a l  a d v a n t a g e ,  o t h e r  t h a n  e a s e  o f  h a n d l i n g ,  i n  c h o p p i n g  i t  f i n e .  
S o m e  o f  t h e  e a r l i e s t  s u c c e s s f u l  t r i a l s  i n  m a k i n g  c o r n  s i l a g e  w e r e  c a r r i e d  
o u t  b y  l a y i n g  b u n d l e s  o f  t h e  f o r a g e  s i d e  b y  s i d e  a n d  p a c k i n g  t h e m  
c l o s e  i n  t h e  s i l o .  
S p o i l a g e  f r o m  o v e r h e a t i n g .  W h e n  f o r a g e  i s  e n s i l e d  u n d e r  g o o d  
c o n d i t i o n s ,  f e r m e n t a t i o n  g o e s  o n  f o r  1 0  t o  2 0  d a y s .  T h e  t e m p e r a t u r e  
o f  t h e  f o r a g e  r i s e s  a b o v e  t h a t  o f  t h e  a t m o s p h e r e  a n d  t h e  m a s s  i s  i n  a  
w a r m ,  s t e a m i n g  c o n d i t i o n .  A c i d s  ( c h i e f l y  l a c t i c ,  w i t h  s m a l l  a m o u n t  
o f  a c e t i c )  a r e  p r o d u c e d  t h a t  m a y  m a k e  u p  1  t o  2  p e r c e n t  o f  t h e  s i l a g e ,  
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by weight. As fermenting subsides, the temperature returns to that of 
the atmosphere, and thereafter the silage will keep indefinitely so long 
as it is not disturbed or air does not otherwise reach it. 
When silage is not well made, an abnormal type of activity by 
microorganisms may occur, causing a fairly common type of spoilage. 
Such spoilage is often encountered from day to day as silage is 
removed for feeding. The silage is warm or hot, and as soon as it is 
exposed to the air, its temperature tends to rise and it spoils rapidly. 
As a rule, stock do not relish hot fermenting silage, and if they eat 
much of it they may suffer from bloat or other digestive disturbances. 
Spoilage of this kind may indicate any of the following conditions: 
1. Small amounts of air are constantly seeping into the silage. 
Perhaps the silage was not well packed, or it was put in stacks that 
have slipped, or it was stored in a temporary silo, such as a slatted­
fence structure, where it has gradually settled unevenly. 
2. The forag e was too dry when it was put into the silo. In forage 
that is too dry, fermentation may continue for too long a time. 
3. The amount of fermentable nutrients in the silage was too low. 
Most crops other than corn and the sorghums, make better silage 
when conditioner are added, as explained on page 8. Particularly in 
legume silages, overheating may be traced back to lack of sufficient 
amounts of fermentable nutrients in the forage. 
When and how best to add water. Forage that contains the right 
amount of moisture when it is put into the silo makes better silage, 
as a rule, than forage to which water must be added. Nevertheless, by 
doing a good job of mixing the water and the forage, the keeping 
quality of silage that was somewhat too dry when it went into the silo 
can be improved by the addition of some water. 
Corn forage that contains ears with hard kernels and thoroughly 
dry husks is usually too dry to keep well as silage. The drier the corn, 
the harder it is to cut the husks and stalks fine enough for close 
packing and the more difficult it is to pack the silage close enough 
even if it has been chopped fine. Water helps to soften the dry portions 
so that they can be packed more closely, thus excluding air. At the 
same time water furnishes added weight, which also helps to pack 
the silage down. 
When water under pressure is available, it is ordinarily best added 
by being allowed to flow into the flexible distributor pipe of the silo 
filler or blower. Or one of the men tramping the silage can carry a 
hose and wet the silage during the tramping. Wetting can be continued 
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b e t w e e n  u n l o a d i n g s  i f  c a r e  i s  t a k e n  t o  s e e  t h a t  t h e  w a t e r  i s  w e l l  d i s ­
t r i b u t e d  o v e r  t h e  e n t i r e  s u r f a c e .  
I f  t h e  w a t e r  i s  n o t  u n d e r  p r e s s u r e ,  i t  m a y  b e  i n t r o d u c e d  i n t o  t h e  
b l o w e r  f a n  c a s e  o r  i n t o  t h e  b l o w e r  p i p e  j u s t  a b o v e  t h e  b l o w e r .  E i t h e r  
w a y ,  t h e  w a t e r  s h o u l d  b e  s h u t  o f f  e a c h  t i m e  b e f o r e  t h e  b l o w e r  i s  
s t o p p e d .  
A d d i n g  w a t e r  a f t e r  t h e  s i l o  h a s  b e e n  f i l l e d  i s  n o t  s a t i s f a c t o r y  b e ­
c a u s e  i t  t e n d s  t o  s e e p  d o w n  a l o n g  t h e  w a l l  a n d  d o e s  n o t  p e r m e a t e  t h e  
f o r a g e  s u f f i c i e n t l y .  A l s o  a n y  l a r g e  a m o u n t  o f  w a t e r  a d d e d  a f t e r  t h e  
f i l l i n g  i s  d o n e  m a y  l e a c h  t h e  n u t r i e n t s  f r o m  t h e  s i l a g e .  
W h e n  c o r n  o r  o t h e r  f o r a g e  i s  v e r y  d r y ,  a  l a r g e  a m o u n t  o f  w a t e r  i  
r e q u i r e d .  T h e  a m o u n t  a d d e d  f r o m  a n  o r d i n a r y  % - i n c h  g a r d e n  h o s e  
d u r i n g  t h e  f e w  m i n u t e s  r e q u i r e d  t o  b l o w e r - e l e v a t e  a  l o a d  o f  c h o p p e d  
f o r a g e  i n t o  t h e  s i l o  i s  u s u a l l y  n o t  e n o u g h .  M o r e o v e r ,  t i m e  s h o u l d  b e  
a l l o w e d  f o r  t h e  w a t e r  t o  s o a k  i n t o  t h e  f o r a g e .  A  m o r e  e f f e c t i v e  w a y  
t o  a d d  w a t e r  i s  t o  s o a k  t h e  l o a d  o f  c h o p p e d  f o r a g e  w i t h  w a t e r  b e f o r e  
a n d  d u r i n g  u n l o a d i n g  a n d  t h e n  a d d  m o r e  w a t e r  i n  t h e  u s u a l  w a y  w h i l e  
f i l l i n g  t h e  s i l o .  H o w e v e r ,  t h e  a d d i t i o n  o f  s o  m u c h  w a t e r  a s  t o  c a u s e  
s e e p a g e  f r o m  t h e  s i l o  s h o u l d  b e  a v o i d e d .  
E n s i l i n g  c o r n  s t o v e r  a n d  c o r n  f o d d e r .  O c c a s i o n a l l y  c o r n  s t o v e r  o r  
c o r n  f o d d e r  w h i c h  h a s  b e e n  c u r e d  i n  s h o c k s  i n  t h e  f i e l d  i s  e n s i l e d .  
S i n c e  t h e s e  f o r a g e s  a r e  v e r y  d r y ,  m o r e  w a t e r  i s  r e q u i r e d  t h a n  w h e n  a  
f r e s h l y  h a r v e s t e d  c r o p  i s  b e i n g  p u t  i n t o  t h e  s i l o ,  a n d  g r e a t e r  c a r e  i n  
p a c k i n g  t h e  f o r a g e  i s  n e e d e d .  C h o p p i n g  t h e  f o r a g e  f i n e  a n d ,  i f  e a r s  a r e  
i n c l u d e d ,  d i s t r i b u t i n g  t h e  l e a v e s ,  s t a l k s ,  a n d  g r a i n  e v e n l y  t h r o u g h o u t  
t h e  s i l o  a r e  e s s e n t i a l .  T r a m p i n g  w h i l e  w a t e r  i s  b e i n g  a d d e d  w i l l  h e l p  
t o  m o i s t e n  a l l  p o r t i o n s  o f  t h e  c u t  f o r a g e  a n d  t o  p a c k  i t  w e l l .  F u r t h e r  
s u g g e s t i o n s  o n  w h e n  a n d  h o w  b e s t  t o  a d d  w a t e r  a r e  g i v e n  i n  t h e  
p r e c e d i n g  p a r a g r a p h s .  
I f  a  t r e n c h  s i l o  i s  b e i n g  f i l l e d ,  d r i v i n g  o v e r  t h e  f o r a g e  i n  t h e  t r e n c h  
w i t h  a  t r a c t o r  o r  t r u c k  w i l l  h e l p  t o  p a c k  i t .  
F r o s t e d  c o r n .  C o r n  t h a t  h a s  b e e n  k i l l e d  b y  f r o s t  m a y  y e t  m a k e  
g o o d  s i l a g e  i f  i t  i s  p u t  i n t o  t h e  s i l o  i m m e d i a t e l y  a n d  i f  t h e  p r e c a u t i o n s  
f o r  g o o d  s i l o  f i l l i n g  a l r e a d y  o u t l i n e d  a r e  f o l l o w e d .  T h e r e  a r e  t w o  
r e a s o n s  w h y  i m m e d i a t e  a c t i o n  i s  n e c e s s a r y :  M u c h  o f  t h e  f e e d i n g  v a l u e  
i s  i n  t h e  l e a v e s ,  w h i c h  b e g i n  t o  d r y  u p  w i t h i n  a  f e w  d a y s  a f t e r  t h e  
c o r n  i s  k i l l e d ,  a n d  m a y  b l o w  a w a y .  A l s o  d r i e d  f o r a g e  i s  h a r d e r  t o  k e e p .  
H a i l - d a m a g e d  c o r n .  I f  c o r n  i n  t h e  m i l k  s t a g e  o r  e a r l i e r  i n  i t s  
d e v e l o p m e n t  i s  s t r i p p e d  o f  i t s  l e a v e s ,  i t  u s u a l l y  f a i l s  t o  m a t u r e  a  c r o p  
o f  g r a i n .  E a r s  i n  t h e  m i l k  s t a g e  t h a t  r e m a i n  o n  s u c h  s t r i p p e d  p l a n t s  
m a y  b e g i n  t o  m o l d  w i t h i n  a  f e w  d a y s .  O f t e n  t h e  p l a n t s  d i e  w i t h i n  a  
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week or two. For these reasons, if plants that have reached the ear 
stage are so damaged by hail as to be stripped of their leaves, the 
crop should be ensiled at once. 
What Is Best Kind of Corn for Silage? 
This is one of the most frequently asked questions on silage­
making. The answer is, briefly, that for silage purposes on dairy 
farms a h igh-yielding dent hybrid that ordinarily reaches ma­
turity before frost is superior to other kinds of corn. 
What Illinois tests show about dent corn . The above conclusion is 
supported by extensive trials carried out at the Illinois Station. In 
these trials it was true that the large-growing late-maturing sorts of 
corn produced more tons of green forage per acre than did those kinds 
that matured the grain earlier; but the kinds that matured the grain 
had, in most seasons, a higher proportion of the crop in the grain­
hence a higher yield of dry matter per acre, which means a higher 
yield of nutrients and greater feeding value. 
In "late" seasons, that is, in seasons unfavorable for maturing the 
grain, the late-maturing sorts of corn had another disadvantage: 
because the grain reached only the milk stage before frost, the forage 
had a still lower proportion of dry matter than usual, hence still lower 
feeding value. Silage from this kind of immature corn is also likely 
to be too acid, and cattle will not eat it so readily as silage made from 
well-matured corn. 
The figures in Table 1, showing the yield of dry matter in the 
forage of hybrid dent corn in five different seasons, is of interest at 
Table 1. - Yields of Corn F orage Harvested for Silage, and P roportion 
Each Part of P lant Contributed to Total Cropa 
Year 
Yield of dry matter per 
acre of forage 
Yield of 
ears per 
Proportion of dry matter 
of crop in-
Ears Stalks Leaves Total acreb Ears Stalks Leaves 
tons tons tons tons bu. perct. perct. perct. 
1942 ...... .93 .88 .67 2.47 31 37.6 35.4 27.0 
1943 ...... 2.53 1.25 1.07 4.85 85 52.2 25.7 22.1 
1944...... 1.64 1.36 1.08 4.09 55 40.2 33.4 26.4 
1945 ...... 1.50 1.52 1.07 4 .08 50 36.8 37.1 26.1 
1946 . ... .. 1. 98 1.57 1.15 4.69 67 41. 7 33.9 24 .3 
a Compiled from data reported in Bulletin 533 of this Station. 
b In terms of ears containing 15 percent moisture, 70 pounds of ears to the 
bushel. 
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this point. In 1943, when the corn went into the silo at a well-advanced
stage of development, the ears made up more than 50 percent of the
dry matter in the forage. In other seasons, when the corn washarvested at a less advanced stage, the ears formed only about 37 to
42 percent of the dry matter. 1946 was one of these years. While the
total yield of dry matter in the 1946 crop was but slightly less than
in 1943, the yield of ears was about half a ton, 18 bushels, less.
Hybrid corn that matures the grain before frost has another ad­
vantage as a silage crop - any acres remaining after the silo or silos
have been filled can be harvested for grain. 
Sweet corn is also used. Sweet corn may be used for silage in the
same way as dent corn. While the forage yield is usually less from
sweet corn than from dent corn, some of the larger-growing sorts of
sweet corn do yield well.
Sweet corn harvested when the grain is in the milk stage is likely
to produce a sour silage if the ears are included in the silage. The
forage left after the ears are harvested for canning has, of course, a
much lower feeding value than the forage of dent corn grown for
grain and containing the ears. 
Corn-cannery refuse has much lower feed value. Silage made
from cannery refuse, consisting of husks, cobs, and overripe and
damaged ears of sweet corn, is worth only about 60 to 75 percent as
much as silage from well-matured dent (or field) corn. In experiments
at this Station the proportion of the dry matter which proved to be
digestible was about the same as in normal corn silage. But the feeding
value of the silage, as indicated by both dry-matter content and
quality of nutrients, was equal only to about that of silage from late­
maturing field corn.
Silage made from cannery refuse may have such a high acid con­
tent as to make it unpalatable to some animals. 
High-protein corn is a promising development. Hybrids especially
selected for their high protein content are receiving considerable atten­
tion as silage crops, as they offer the possibility of good yields of
forage with 50 to 100 percent more protein than unselected corn. When
high-producing dairy cows are fed high-protein corn silage, they do
not need so much high-protein concentrates.
However, for high-protein corn actually to produce forage with ahigher protein content than that of other corn, the soil must be well
supplied with available plant nutrients. Side-dressing the corn with
nitrogen fertilizer at the same time as the last cultivation is one way 
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to get this higher-than-normal protein content. Harvesting the crop 
early is another way of getting it; but a already pointed out, a too­
early harvest usually means a sacrifice in yield. 
Other Crops Than Corn for Silage 
Although in Illinois silage made from field corn has the best 
feeding value, soil conservation or emergency situations - insect 
infestations or failure of the corn crop - may make it advisable 
to grow other crops. Some suggestions for growing emergency 
crops adapted to Illinois conditions are given below. The making 
of silage from these and other grasses and legumes is discussed 
in a separate publication, Circular 605, Grass and Legume 
Silages for Dairy Cattle, which will be sent on request. 
Sorghums. The sorghums are similar to corn in their adaptability 
for silage purpo es. They may be harvested and ensiled in the same 
way as corn. The weet sorghum , or sorgos, are preferred. 
A number of the sorghums do not mature in central and northern 
Illinois, and ilage made from them is likely to have more water and 
acid than normal corn silage. Though sorghum silage is therefore likely 
to keep well, the feeding value is usually less than that of corn silage. 
Cattle sometimes refuse silage that is very acid. 
Good-quality ilage may be made, however, from early-maturing 
sorghum, such a Early Sumac, Rox Orange, Early Amber, Norkan, 
and Blackhull kafir, or by growing mixtures of corn and sorghums, or 
by mixing the sorghum forage with soybean or corn forage at the 
time of en iling. 
The late-maturing varieties of sorghum, such as Atlas and Kansas 
Orange, often give higher yields of forage than does corn. Early 
maturing sorghum may yield no more or slightly less than corn. 
Dwarf or combine types of sorghum are not recommended for use as 
silage. (For further information on varieties, culture, and use of 
sorghums for forage, see Farmers' Bulletin 1944, U. S. Department of 
Agriculture.) 
Sudan grass. This is an excellent crop for emergency use for either 
pasture or ilage. Yields of Sudan grass and Sudan-grass mixtures at 
Urbana have ranged from 5 to 13 tons of green forage to the acre. A 
forage harvester simplifies the handling of this crop. 
The sweet variety of Sudan resists disease better and remains green 
longer than the common variety. It may be ensiled without a condi­
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t i o n e r ,  w h e r e a s  w i t h  t h e  c o m m o n  v a r i e t y  i t  i s  a d v i s a b l e  t o  u s e  m o l a s s e s  
( 4 0  t o  5 0  p o u n d s  p e r  t o n )  o r  s o m e  o t h e r  c o n d i t i o n e r .  
S e e d i n g  1  Y 2  b u s h e l s  o f  s o y b e a n s  w i t h  t h e  u s u a l  a m o u n t  o f  S u d a n  
s e e d  w i l l  i n c r e a s e  t h e  y i e l d  a n d  i m p r o v e  t h e  f e e d i n g  v a l u e  o f  t h e  c r o p .  
S o y b e a n s  a r e  r e s i s t a n t  t o  c h i n c h  b u g s  a n d  c a n  u s u a l l y  b e  d e p e n d e d  o n  
t o  p r o v i d e  a  g o o d  c r o p  e v e n  w h e n  t h e  S u d a n  i s  k i l l e d  b y  t h e  b u g s .  
I n  I l l i n o i s ,  e a r l y - m a t u r i n g  s o r g h u m s ,  s u c h  a s  E a r l y  S u m a c  a n d  R o x  
O r a n g e ,  m a k e  a  b e t t e r  s i l a g e  t h a n  d o  l a r g e - g r o w i n g ,  l a t e - m a t u r i n g  v a r i e t i e s ,  
s u c h  a s  K a n s a s  O r a n g e  s h o w n  a b o v e  a t  t h e  r i g h t .  
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The sorghums yield tonnages of green forage comparable with corn. The 
late-maturing sorts produce heavy yields but the quality and feeding value 
of the silage is usually less than that of corn silage. 
Soybeans. Silage of good keeping and feeding quality may be made 
from soybean forage. Best results are obtained when molasses (100 
pounds per ton) i added or when the soybean forage is mixed with 
sweet Sudan or sorghum forage. The beans may be grown in rows or 
drilled solid and harve ted with a forage harvester. 
Soybeans may be used for silage if they are harvested while the leaves are 
still green. Large-growing varieties, such as those pictured here, are 
recommended. 
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S u d a n  g r a s s  i s  a  g o o d  e m e r g e n c y  s i l a g e  c r o p .  I t  c a n  b e  s o w n  s o m e w h a t  
l a t e r  t h a n  c o r n  b u t  a s  a  r u l e  g i v e s  l o w e r  y i e l d s .  S e e d i n g  s o y b e a n s  w i t h  
S u d a n  w i l l  i n c r e a s e  t h e  y i e l d  o f  f o r a g e  a n d  i m p r o v e  i t s  f e e d i n g  v a l u e .  
T h e  l a r g e r - g r o w i n g  v a r i e t i e s  o f  s o y b e a n s ,  s u c h  a s  C h i e f ,  G i b s o n ,  
a n d  V i r g i n i a ,  p r o d u c e  l a r g e  a m o u n t s  o f  f o r a g e .  T h e  y i e l d s  o f  f o r a g e  
f r o m  s o y b e a n s  a t  U r b a n a  h a v e  b e e n  a b o u t  h a l f  a s  l a r g e  ( i n  t o n s )  a s  
f r o m  c o r n .  
C e r e a l  g r a i n  c r o p s .  I n  e m e r g e n c i e s ,  s i l a g e  m a y  b e  m a d e  f r o m  c e r e a l  
g r a i n  c r o p s  - b a r l e y ,  o a t s ,  r y e ,  a n d  w h e a t  - b u t  t h e  q u a l i t y  i s  n o t  
a s  g o o d  a s  w h e n  l e g u m e s  o r  p a s t u r e  a n d  m e a d o w  g r a s s e s  a r e  u s e d .  
E v e n  w h e n  m o l a s s e s  i s  a d d e d ,  s i l a g e  m a d e  f r o m  t h e  f o r a g e  o f  a  c e r e a l  
g r a i n  t e n d s  t o  r e m a i n  h o t  a n d  t o  s p o i l  q u i c k l y  o n  e x p o s u r e  t o  a i r .  
21 Making High-Quality Silage for Dairy Cattle 
Estimating Money Value of Silage 
In computing feed costs and in settling accounts between 
landlords and tenants, a method of estimating the money value 
of silage is needed. 
Corn silage. A convenient and fair method to use to compute the 
value of corn silage is to apply to the corn grain the market price of 
corn, and figure the stalk and leaf portions as having the same value 
a an equivalent amount of other roughage. It is fair to figure that a 
t on of corn silage produced under central Illinois conditions in an 
average y ear will contain 4 bushels of corn grain, and that the stalks 
and leaves will have the same feeding value as 340 pounds of grass 
hay . Simple multiplication does the rest. 
The above amounts of grain and forage are based on tests at 
Urbana reported in Table 2. In these trial a ton of the corn silage 
averaged 4 bu hels of ears and 375 pounds of stalks and leaves, but 
Table 2. - Yields of Corn Forage Harvested for Silage and Amounts of 
Ears, Stalks, and Leaves per Ton of Foragea 
Forage Ears Stalks andNumber leaves perYear of hybrids Total Dry-matter Per Per ton ton ofin test yield content acrea offorageb foragee 
tons perct. bu. bu. lb. 

1940 ... . .... ... 10 13 .2 32.8 70 5.3 400 

1941 .. . ........ 8 13 .3 29 .0 50 3 .7 420 

1942 . ... ....... 12 9 .5 26.0 31 3.3 380 

1943 . . . . . . . . ... 12 16 .0 30.3 85 5 .3 340 

1944 .. . ........ 12 16.4 24.9 55 3.4 350 
1945 . .. . . ... ... 12 16 .0 25.5 50 3.1 380 
1946 . .. ... .... . 12 17.4 26.9 67 3 .8 370 
Average . . .. . . ....... . . . 14 .5 28.0 58 4.0 375 

a Compiled from data reported in Bulletins 494 and 533 of this Station. 
b In terms of ears containing 15 percent moisture, 70 pounds of ears to the bushel. 
e In terms of forage containing 15 percent moisture. 
since the stalks and leaves have only about 90 percent as much feed 
value as good-quality grass hay, this average figure has to be reduced 
to 340 pounds before applying to it the farm price of grass hay. 
Other silage. Silage made from other crops than corn may be esti­
mated as worth 25 to 30 percent as much as a ton of the same crop 
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C i r c u l a r  N o .  6 8 6  
w h e n  w e l l  c u r e d  a n d  i n  e q u a l l y  g o o d  c o n d i t i o n ,  f o r  i t  t a k e s  3 %  t o  4  
t o n s  o f  g r e e n  c r o p  a s  i t  s t a n d s  i n  t h e  f i e l d  t o  m a k e  o n e  t o n  o f  w e l l ­
c u r e d  h a y  o r  o t h e r  f o r a g e .  
A  m o r e  e x a c t  m e t h o d  o f  a r r i v i n g  a t  t h e  v a l u e  o f  a  g i v e n  l o t  o f  
g r a s s  o r  l e g u m e  s i l a g e  i s  t o  t a k e  a  s a m p l e  a n d  d r y  i t ,  w e i g h i n g  i t  b e f o r e  
a n d  a f t e r  d r y i n g .  F o r  e x a m p l e ,  t a k e  a  s a m p l e  o f  a l f a l f a  s i l a g e .  W e i g h  
i t  a n d  s p r e a d  i t  i n  a  p a n  p l a c e d  i n  a  w a r m  r o o m  w h e r e  t h e  a i r  w i l l  
d r y  i t  n a t u r a l l y .  S t i r  f r e q u e n t l y  t o  p r e v e n t  s p o i l a g e .  L e t  i t  d r y  u n t i l  
i t  w i l l  l o s e  n o  m o r e  w e i g h t .  T h e n  w e i g h  i t  a g a i n .  
S u p p o s e  t h e  s a m p l e  a s  t a k e n  f r o m  t h e  s i l o  w e i g h e d  4 . 5  p o u n d s ,  a n d  
a f t e r  d r y i n g ,  1 . 3  p o u n d s .  T h e n  1 . 3  - - ; - 4 . 5  X  1 0 0  =  2 8 . 8 ,  t h e  p e r c e n t a g e  
o f  a i r - d r y  m a t t e r  i n  t h e  s i l a g e .  T h e  f e e d i n g  v a l u e  o f  t h e  s i l a g e ,  t h e r e ­
f o r e ,  i s  a b o u t  2 9  p e r c e n t  a s  m u c h  a s  t h a t  o f  a l f a l f a  h a y .  I f  t h e  h a y  i  
v a l u e d  a t  $ 1 4  a  t o n ,  t h e  v a l u e  o f  a  t o n  o f  t h e  s i l a g e  i s  $ 1 4  X  0 . 2 9 ,  
o r  $ 4 . 0 6 .  
M e a s u r i n g  t h e  C a p a c i t i e s  o f  S i l o s  
B e c a u s e  o f  w i d e  d i f f e r e n c e s  f r o m  y e a r  t o  y e a r  i n  t h e  m o i s t u r e  
c o n t e n t  o f  t h e  c r o p  e n s i l e d ,  i t  i s  i m p o s s i b l e  t o  s t a t e  e x a c t l y  t h e  
c a p a c i t y  o f  a  s i l o  i n  t e r m s  o f  t o n s .  F o r  e x a m p l e ,  a  s i l o  h o l d s  m a n y  
m o r e  t o n s  o f  c o r n  h a r v e s t e d  a t  a n  i m m a t u r e  s t a g e  ( w h e n  i t  i s  
T a b l e  3 .  - C a p a c i t i e s  o f  S i l o s :  A p p r o x i m a t e
a  
( T h e s e  f i g u r e s  a r e  f o r  s e t t l e d  s i l a g e .  N o t e  t h a t  a s  d e p t h  i n c r e a s e s ,  c a p a c i t y  
i n c r e a s e s  m o r e  t h a n  p r o p o r t i o n a l l y ,  d u e  t o  t h e  f a c t  t h a t  t h e  g r e a t e r  w e i g h t  p a c k s  
t h e  s i l a g e  m o r e  t i g h t l y . )  
A m o u n t  o f  s i l a g e  a t  g i v e n  s i l o  d i a m e t e r b  
D e p t h  o f  s i l a g e  
1 0  f e e t  
1 2  f e e t  1 4  f e e t  1 6  f e e t  
1 8  f e e t  
2 0  f e e t  
t o n s  t o n s  t o n s  
t o n s  t o n s  t o n s  
2 0  f e e t  . . .  . . . . . . . . . . . . . .  3 5  5 0  6 8  
8 9  1 1 3  1 3 9  
2 4  f e e t  . . . .  . . . .  . .  ~ . . . . . .  
4 3  6 2  
8 5  
1 1 1  1 4 0  1 7 3  
2 8  f e e t . . .  . .  .  .  . . .  .  '  . .  . .  . .  
5 2  7 4  1 0 1  
1 3 2  1 6 7  
2 0 7  
3 2  f e e t  . .  . . . . . . . . . . . .  . . .  6 0  
8 7  1 1 8  1 5 4  1 9 5  
2 4 1  
3 6  f e e t  .  . . .  .  . . . . . . .  .  . . .  .  
1 3 5  1 7 6  2 2 3  2 7 5  
4 0  f e e t  . . .  .  . . . . . . .  .  . .  .  .  .  
1 5 2  1 9 8  2 5 1  
3 1 0  
4 4  f e e t  . . .  . . . . . . . . . . . .  . .  
2 2 0  2 7 9  3 4 4  
4 8  f e e t  .  . . . .  . .  .  .  . . . . . .  . .  
3 0 7  3 7 9  
a  T h e  i n f o r m a t i o n  g i v e n  a b o v e  i s  t a k e n  f r o m  C i r c u l a r  6 0 3 ,  U .  S .  D e p a r t m e n t  
o f  A g r i c u l t u r e .  
b  B a s e d  o n  w e l l - e a r e d  c o r n  s i l a g e  c u t  i n  ¥ . ! - i n c h  l e n g t h s  o r  l e s s ;  h a r v e s t e d  
b e f o r e  k e r n e l s  a r e  f u l l y  d e n t e d  a n d  h a r d ,  w i t h  a b o u t  7 0  t o  7 4  p e r c e n t  m o i s t u r e .  
Q u a n t i t i e s  w i l l  b e  l e s s  f o r  l o n g e r  c u t ,  f e w e r  e a r s ,  o r  l o w e r  m o i s t u r e  c o n t e n t .  
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high in water content) than it does of fully mature corn . The 
same principle applies to other crops. Also, a crop that has been 
wilted before it is put in the silo weighs less per cubic foot than 
the same crop ensiled directly after mowing. 
With the above points in mind, an approximate estimate of 
the capacity of a silo for any kind of silage can be made from 
Table 3. 
Measuring contents of a partly emptied silo. Table 3 can also be 
used to calculate the approximate weight of the silage remaining in a 
partly emptied silo. Fir t find the approximate weight of th,e silage 
put into the silo. Then find the capacity of a silo the size of the part 
which has been emptied, and subtract this from the first figure. The 
difference i an approximation of the amount of silage remaining in 
the silo. For example, the settled silage in a silo 14 by 44 feet was 
originally 36 feet deep. Twelve feet of silage remains in the silo. The 
table shows that 135 tons of silage were put into the silo. The 
part emptied is equivalent to a silo 14 by 24 feet, which has a capacity 
of 85 ton . The difference between 135 and 85 is 50 tons, the amount 
of silage remaining. 
Since silage packs more heavily into the lower part of a silo than 
into the upper part, it i clear why we cannot figure the tons left as 
proportional to the number of feet left. 
Weight of silage per cubic foot. Freque:qtly questions are raised 
concerning the weight of corn silage per cubic foot. Table 4 gives this 
information for silage stored in cylindrical silos to a depth of 35 feet. 
At depth greater than 30 feet the weight per cubic foot continues to 
increase, though only slowly. 
Table 4. - Average Weight of Settled Corn Silage per Cubic Foot" 
Average weight per cubic foot 
Depth of settled silage At depth For all silage above 
indicated depth indicated 
pounds pounds 
15 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 50 .5 41.8 
20 feet .. . . . .. .. . . . . . . . . . . .. . . . .. . . . . . . . . . . . . .. 52 .4 44.3 
25 feet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 53.7 46. 1 
30 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 54.4 47.4 
35 feet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 54 .8 48.5 
a From Circular 603, U. S. Department of Agriculture. 
24 Circular No. 686 
How to Find Dry-Matter Content of Standing Corn 
The dry-matter content of standing corn can be deter­
mined by taking a sample and drying it, according to the follow­
ing directions. In order to minimize evaporation, the sample
should be cut and weighed rapidly and in a shady place.
1. If the whole plant is to be used as a sample, harvest 6 to 8 repre­
sentative plants with a corn knife. Split the stalks lengthwise and cut
the plants into pieces not more than 1 to 1% inches long. If leaves and
husks are to be used as a sample, strip all of them from 5 or more
representative plants. Cut these leaves and husks into pieces 1 to
2 inches long. Do not include tassels, stalks, or ears.
2. Mix thoroughly and take a sample weighing not more than 4 to
5 pounds. Weigh to 7io pound on a milk scale or a kitchen scale.
Record this weight. 
3. Line shallow baking pans with newspaper and spread the sample
corn in them. Place in an oven and subject to a temperature that willdry the corn rapidly without charring the paper. For the first hour,
keep the temperature at 250° F. After the first hour keep the tempera­
ture at 225 °. For samples comprising the whole plant, overnight dry­
ing may be needed. For samples consisting of leaves and husks only,
three or four hours of heating is usually enough. However, continue to
dry the sample until it ceases to lose weight. 
4. In order to find the percentage of dry matter, divide the weight
of the sample after it has been completely dried by its weight just
after it was cut. If a sample weighed 4.2 pounds just after it was cut
and 1.3 pounds after it was dried, the percentage of dry matter would
be 31 (1.3 -;- 4.2 X 100).
The dry-matter content of crops other than corn and also of silage
can be determined in a manner similar to that described for corn. 
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